Enhanced liver injury in acatalasemic mice following exposure to carbon tetrachloride.
The hypothetical involvement of hydrogen peroxide (H2O2) in carbon tetrachloride (CCl4)-induced acute liver injury and the potential preventive effect of catalase on hepatotoxicity have been studied in acatalasemic (C3H/AnLCsbC2b) mice and compared with normal (C3H/AnLCsaCsa) mice. A single intraperitoneal injection of CCl4 (20% in olive oil/g body weight) caused increases in serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT) levels in both mouse groups, but the extents of increases did not show significant differences between the two mouse groups until 12 h. The variation in increases of serum AST and ALT levels in acatalasemic and normal mice turned to be distinctly different from 12 h. At 18 h (peak point for ALT) and 24 h (peak point for AST), the serum enzyme levels in acatalasemic mice were nearly two-fold higher than those in normal ones, the difference being statistically significant (p < 0.01). The liver malondialdehyde (MDA) level in acatalasemic mice was also higher than that in normals at 18 h (p < 0.05). The extent of the centrilobular necrosis was histologically more severe in acatalasemic mice. The catalase activity in livers of acatalasemic mice was one-third to one-fifth those of normal mice (p < 0.05) before and after treatment. The decreased catalase activity in acatalasemic mice might increase tissue or cellular levels of H2O2 during the later phase of the acute liver injury. From these findings, we conclude that H2O2 breakdown in liver would account for the difference in the later stages of the acute liver damage between the two groups of mice, and catalase is important in inhibiting hepatotoxicity of CCl4 in the later stage.